all of the differences in the free-energy changes on poly- 
merization of the two monomers. 

Calculation of the AF*® term for depolymerization of 
styrene at 100°C and | atm indicates that the rate is not 
grossly different from the depolymerization rate of the 
heptene polymer under our conditions. Therefore, it is 
the relatively slow polymerization rate of the heptene 
instead of a rapid depolymerization rate that permits ob- 
servation of the back reaction. 

At equilibrium AF = 0, since the AF® terms for for- 
ward and reverse reaction will be equal. The tempera- 
ture at which this occurs is called the ceiling tempera- 
ture, T.. It is defined by the equation: 


AH 


It was assumed that the ratio of AH to AS would not 
change much with temperature. Values of T. were cal- 
culated from the tabulated values of SH and AS. They 
are in reasonable agreement with temperatures indicated 
by the intersections of the isobars in Figure 3 for forward 
and back reactions. At 11,900 atm pressure some poly- 
mer was obtained at a temperature above T.. However, 
the rate is so low that G(M) is only 3, i.e., much less 
even than G(i). Obviously, such polymer did not form 
by the chain mechanism that occurred at temperatures 
below T.; our derivation assumes that the length of the 
kinetic chain is great. At 17,100 atm T. is estimated to 
be about 275°C, by assuming AH == —12,500 cal/mole 
and AS —23 cal/mole-°C. At 1 atm pressure, it is 
estimated that T. would be about 125°C. 


Monomer B polymerizes more slowly at 145°C than 
at 102°C (see Table 2). This may reflect depolymeriza- 
tion. However, dimer forms to the complete exclusion of 
polymer at 191°C. Therefore, an alternative explanation 
ot the difference between rates of polymerization at 
145°C and 103°C is that dimer formation decreases the 
monomer concentration rapidly enough to decrease the 
rate of polymerization. 
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